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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an intermediate capable of 
giving a (+)-estrone derivative from a dicyclopentadiene derivative 
with small number of steps in high total yield. 
SOLUTION: The objective compound of formula (R is a 1-20C 
alkyl) can be produced by using (-)-tricyclo[5.2.1.02.6]deca-4,8- 
dien-3-one as a starting substance and carrying out asymmetric 
Diels-Alder reacting with a 4-vinyI~7- alkoxy-1,2- 
dihydronaphthalene. The derivative of the compound can be 
produced by subjecting the product to successive reaction steps. 
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<=> (J. Am. Chem. Soc, 108 , 1239(1986)) \X X ABI£ 
{b^<b*^v^^r;W/ipSj£3#3rcfi, 3e>lC#^ 

U 9i^94%cD^rx7^u^3lWt4rxx ha>#^ 
Mmorc^. irfrirtzifih* %t&< . 

10 [0 0 0 4] £>K~6> (3. Org. Chem., 52. 28 

(1987) tt % ^a^-/-?R«f**qF«iH4LrD«HMS 

O ( + ) -XXhP>^lSltC^ 0 tyfrtytttfe. 

5 SBfcSU ^> 4 /y^P^r>ii 
tt<0£0c«C3are*ST*. 3£tcs#<D*££*#«>T 
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(1 ) i^*P^>#^x>£-feU>:**1f >T * g#J<tir£ (+) -XX hn>ifag{£ (4) 

Ktc<fcOiKbl/T. S6ft£^*fe$- h y^*n C5. ci^-cts. il7c«J««. ^*-x */r;uft£\ 884 

5 <«F>PF1 -237546^) % *&(,>ttT-fe*-Jl/{b [0 02 6 ] 

f*tt:ftJ##JSOT ( J. Chan. Soc. Chem. Commun., 198 l¥tm<Mfafk\ Vt±l&*MLtc^rilfc&mi>Z>C ±(,C£ 

9,. 271) *^»T4CiCcj:«3»SC<b*ir**o 0, U»»«TA4S?i'* a-x> *^x>gSi»f* (l) 

[0 02 2 ]»6hfc (-) -hVZsiru [5. 2. *6d>ttl»XaritlR«A< ( + ) -XX ha>S|2gf* 

1. 02.6] ^^7-4, 8 ->?x>-3 ( 1 ) *f#4C<b^r**S. ffc^ft (8) ©@4X*#atCCAti 

5 y h6<D:fr& (Liebigs Ann. Chem,. 536, 19 10 tltt, MCt^i&^-C ( + ) - x X h D C i # 

6(1938) ; [5] 537, 246(1939)) "Cft 6*1 £ 4 -fc'x;U- "C#£ 0 

7 1 , 2-^bFnt7^U>(2) 4 [0 027] 

3C<fcfcJ:9, fb^ft (3) t»SCi#t«5. CC *IMittC<i6«M«t««cJ:-DriWRSti*fe 

at*. 5J£«tt»u 3£{*seg^©jffl-c^^fc(DrAn (-> -hy^n [5. 2. 1. o*- 6 ] ^#-4. 

«ffiflBr*C<h*«r*S. C©<t*<DJ5JSfifftt-78*C 8-^X>-3-^> ( 1 ) 1.72q (11 . 8mmol ) £ 4 - t* 

10°CT'£>9, »*L< «-30 # Cr*S a x;b- 7 -y 1, 2-ytFDt7^U> 

[0 02 3 ] KJE*»tt£Hfc**. ^Oy>SOiS4 20 (2 ) 2.63q (14.Unmol)*, ^ P P ^ # >25mlte?gj|? 

^PDy^t^o Sl£B$rffl««iffi«fif(cJ:r)a& ^x^A (0.94M, n — **1t>ffiBL) 15ml (l4.1mmo 

i2-96B#r H ir, #stxtt24^3«i«r**. » d *jbtl*i. -3o # cr32«raa^«, 5%fsm^m 

tbtitcft&m (3) it. *S<D#&T\ 3£fb**;bCc MCc^^ony ^>T«mjb/c Q »c^^aa^ 

cto^^Mtsn. fb-^9 (5) cc*5tf< ctm >■ h y e&fo&tSTkojs 

l\, -**JWb»Jfc*{brf^k tfrfb^;U£tt/B KttU 3.1q (JR*8l.5%) <Dfb^B3 (3) £f#/t e 

«Cim^ [0 02 8] mt^<DmmZLXF<DMK>T&-z>tc. 

[0 0 24] COS»r-SlWJ5feJSJ»JiLr»6ti*0 30 [a] 0 31 -168.3 # (cl.Ol, CHC1 3 ) 

-J?')lfcX:$>Z{tS'fa ( 8 ) ^7A^D7^77 IR (film) i/max 1730, 1605cm" 1 

*-&£*c<fc«p#8tu fcMroxrfflffl-rsctccj: l H-NMR (socmhz, cdcio 3, l^son.d, j=s.sh 

o. ®miat£® (3) «cR-rci3W-c*&. r**> z) 

W ( + ) -XXhP>©MWiUii1- 1.51(lH,d, 3-7. 9Hz), 1.84(lH,ddd, 3=17.1, 12.2, 

5C<t#"C*£. {b^% (5) * h y7;l/+PftK*jJ: 4. 9Hz) ,1-95-2. 02(lH t m), 2 .16-2 .27(2H,m) , 2.36-2.51 

O f hyx^Jl/^^>-C«Hl-r*Ci«:<fc«3fb^«l (6) (3H, m), 2.58-2. 62 (lH,m), 2.72-2.91(4H f m) f 3.09-3.12 

(lH,m),3.80(3H,s), 6.15-6 .22(3H,m) , 6.66(lH,d, 3 

[0 0 2 5 ] J5«cftn«iT5Ci(cj:0 Uhn • T^-Jt, = 8.6Hz) l 7.47(lH,d, 3= 8.6Hz) 

X • T)lZ~&fc$<&Xit&®} (7) £f#£ ft MS m/z 332 (MO , 266 (1000*) 

mMfcmmmicj: o < 7 ) ©;fi&s!*s^*37c * 40 

TtMfrtfr ItSffl C 2J H 2 ,0 2 :C 83.10, H 7.28 

mmm ■. c 83. ie, h 7.34. 

[0 0 2 9] mMM2 ?y x-^;U/n — (1/1) <D 

it^m (3 ) 560mq (1.96mmo1)(D^^ h^^x^>8ml S^<J:0, fb£« ( 5 ) 334mq(JR^57%) <hik^ 

?Sffl[CCSiaTr*y^At -^h*^K37.8hiq (3.37mm (8) 123mq(lR^21%) ^Utc 0 3 6>CC{b^«J (5) {J 

oi) **n* % i2»m«»ufc. m§T. avitsrjix. s*s~fr&vmmik\sxmmmik*mc. 

Unl (17mmol)^STO. MfCl2»fBIJB¥fft, ISWStt^k [0 0 3 0 ] *{b^«JOJgJl4«felTC[)ii<3 r*o/c. 

h y^A^j&StftJ*.. x-fjI/TifflLte, IS* 161-162 °C 

H*«a«Ift«7jc-C?5fe»fi, 8S»-7y*^«?A±rK« [a] D 31 +130* (c 0.665, CHC1 3 ) 

L, »B»4i/'jm*7A^P7hy 50 IR (film) vmax 1735, 1606 cm- 1 
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1 H - NMR (90IVH2, CDC1 3 ) 3, 1.09(3H,s) ,1.48-2.65 
(9H,m), 2.80-3.21(5H,m), 3.78(3H,s), 5 .81-6.06QH, 
m) * 

mmm 

[oo3i] mm&i3 

it&Wl (5 ) 304mq (0.878mmol) ©i/^PUy i?>6ml 
SSR«C b V y)V^US^mo.68ml (8.83mmol), h V 

0.70ml (4.38mmol) *?BTU SfiT20B$HIS 

note. *»tiwpkm**^ h y A******., io 

f*;b/n-^+1f> (1/15) ©8S»J:0, {b^^3 

(6) 2.65mq 0K*g87%) £f#/c e ^^y^OSIS 
[0 0 3 2] ${fc^©tttttt£iTOI»] ~C&o/t 0 X 



*6.10-6.28(lH,m), 6. 57-6. 79(2H,m) , 7.39(lH,d, J= 8. 
3Hz)MS m/2 246 (M* 100%) 



[0033] mm&u 

it-Sty) (6) 13mq (0.037mmol)C7)^^ x^Jl^x — f*^H 

W #5? xy># (7) 8mq 0ft*76 

%) £f#/c„ xy>&39mq (0.14mmol) (DX^/-;^ 
ffiCC 10% >> * v i? V A ij - # > 4 mq£ JJD X. . *3ft»ifcT 50 

x.-T-Jl/n-^V-y (1/6) co^^^xx hn 

>y^bx-f;l/ (4) 33mq (JR*84%) 
[0 0 3 4] *{fc^<D»tt«JWT©a0r*-3/c. 

rafcS 174—175.5 °C 
[a] D 3J +159* (CO. 72, CHC1 3 ) 
IR (5?^3-;U) vmax 1735cm" 1 

1 H - NMR ( 90MHz t CDC1,) J, 0.88(3H,s) 



: C 83.20, H 7.56 
: C 83.21, H 7.7S, 

173—174 °C 
[a] 0 31 +126 * (CO. 96, CHC1 3 ) 
IR (5?tx 3 — jV) umax 1728cm" 1 
1 H — NMR ( 500MHz, CDCL) 3 , 1.07(3H,s) 
1.35-1.48(3H,m), 1. 52-1. 74(5H,m) , 2 .07-2 .18(2H,m) , 
2.25-2.32(lH,m), 2.77(lH,tb, J = 10.4, 4.3Hz), 2.87 
-2.98(3H,m) 

3.08(lH,br,s), 3.24(lH,dd, 3=10.3, 4.2Hz), 3.77(3 

H, s),6.02(lH,dd, 3 =5.5, 3.0Hz), 6.22(lH,dd, 3 = 
5.5, 3.0Hz),6.64(lH,d, J=3.0Hz), 6.70(lH,dd, 3= 1 

I. 0, 2.5Hz) t 7.16(lH,d, J= 9.1Hz) 
MS m/z 348 (M v ) . 282 (100%) 

: C 82.72, H 8.10 
: C 82.55, H 8.10 o 
20 1.20-2. 51(13H,m), 2 . 72-2 .98(2H,m) , 3.77(3H,s), 6.5 
4~6.67(2H,m),6.55-6.76(lH,m), 7.20(lH,d, J =8.3H 
2) 

MS m/z 284 (M* 100%) 0 
[0 03 5 ] 3gjftffl5 
ffc^©3 ( 8 )(RL«&103 -105 # C, [ a ] 0 33 +215 ' (c 
1.0.1, CHC1 3 )123mq£ 0 °C<£>10% HCl--mF(l:3) *g^7§ 

h ^7 * ~Cttf U fb^ft ( 3 ) lOOmqO^ffift) £f# 



